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Husbandry Research Projects 16 and 78 
on Feeding and ~anagement of 
Beef Cattle 
Fattening Comparisons Steers Vs. Heifers 
A. J. DYER, L. A. WEAVER 
INTRODUCTION AND REVIEW 
Steers dominate the fat cattle market but heifers 
make a substantial contribution to the total beef sup-
ply. Nearly one-third of all heifers produced annually 
are sold for slaughter. The prices paid for them are 
usually lower than those paid for comparable steers 
because heifers often yield a lower percentage of beef 
and their conformation is less desirable. The cattle 
feeder, therefore, expects to pay less for heifers than 
steers because of the price differential of the cattle 
when finished. The production of fat heifers, includ-
ing their advantages and disadvantages, should be 
clearly understood. The Missouri Experiment Station 
has previously compared steers and heifers. These re-
sults will be discussed briefly before reporting in 
greater detail on recent work at this Station. 
Rate and Efficiency of Gain 
When heifers and steers were fattened to the 
same slaughter grade, there was little difference in 
economy of gain. When fed for equal periods of time 
without regard to differences attained in finish, heifers 
usually made slower and less efficient gains than steers. 
Heifers tended to fatten at a younger age. To make fat 
tissue required more feed than to make lean tissue, 
which explains, in part, why heifers were less efficient 
than steers when fed for the same length of time. 
Final Weight a Factor 
Fat heifers weighing 700-750 pounds yielded car-
casses that were equal or slightly superior to those 
from steers having the same initial weight and fed for 
the same length of time. There was no significant dif-
ference in the selling price of the two groups. Heifers 
finished at 850 pounds and over, however, produced 
less desirable carcasses than steers, even though they 
had the same initial weights and were fed for the same 
length of time. The heifers acquired an angular, 
"cowy" appearance, tended to become "patchy" and 
sold for substantially less per pound. 
Feeding Steers and Heifers Together 
Feeding steers and heifers together was not an 
objectionable practice. Both steers and heifers gained 
as rapidly when fed together as when comparable cat-
tle were fed separately. When fed together, however, 
the tendency was to sell all cattle at the same time 
when heifers were too fat for greatest net returns and 
the steers not quite fat enough. 
With this background of previous work, the re-
sults of more recent Missouri Station tests comparing 
heifers and steers will be discussed in three parts. 
Part I concerns the results obtained when con-
centrates were full fed to cattle in dry lot from fall 
until all were sold six months later. 
Part II gives the results obtained when limited 
amounts of concentrates and roughages were fed to 
cattle in winter and a full feed of concentrates, in ad-
dition to pasture, was fed in summer. 
Part III reports tests wherein roughage was uti-
lized in winter and pasture in summer, and concen-
trates were full fed along with roughage in dry lot 
after the grazing season had been completed. 
Part 1* 
STEERS AND HEIFERS COMPARED WHEN RELATIVELY LARGE 
AMOUNTS OF GRAIN WERE FED 
Objective 
The primary objective of this test was to deter-
mine the differences between heifers and steers when 
full fed in dry lot. They were com pared on the follow-
ing points: 
1. Rate and economy of gain. 
2. Market data, including dressing percentage and 
carcass grade. 
One lot each of good to choice heifer and steer 
calves were full fed concentrates in dry lot all winter in 
each of two trials. The first and second trials were of 
168 and 196 days duration. 
*More detailed results of experiments reported in Parts I and II were published previously in Missouri Bul-
letin 314, "Yearling Steers and Heifers for Beef Production". They are reported briefly in this publication because 
original bulletin is now out of print. 
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Quality and Kind of Feeds 
The feeds in the first test consisted of No. 3 grade 
mixed, shelled corn, fed 6 parts by weight to 1 part of 
old process pea-size linseed oil meal, guaranteed 34 per 
cent crude protein; choice quality alfalfa hay; and si-
lage from corn that would have yielded 50 bushels per 
acre. 
In the second test, the corn was of the same grade 
and kind as in the first but was fed 8 parts by weight 
to 1 part of pea-sized 43 per cent protein cottonseed 
meal, choice quality alfalfa hay, and silage made from 
corn which would yield approximately 50 bushels per 
acre. 
Methods of Feeding 
Cattle were hand fed twice daily. A full allowance 
of hay and silage was fed from the beginning; the 
shelled corn and protein concentrate were hand mixed 
and fed after the silage had been eaten; hay was fed 
next, and salt was kept constantly before the cattle. 
Grading the Cattle 
Each animal was graded at the beginning and 
close of the feeding tests and in the carcass by the 
grading committee provided by the National Project, 
"Cooperative Meat Investigations," previously desig-
nated as "A Study of the Factors Which Influence the 
Quality and Palatability of Meat." The committee 
consisted of two representatives of the United States 
Department of Agriculture, one each from the Bureau 
of Agricultural Economics and the Animal Husbandry 
Division of the Bureau of Animal Industry, and one 
from the cooperating Experiment Station. In each case 
the committee average was taken as the individual 
grade. 
The percentage of dressed beef and chemical anal-
yses thereof were determined. 
Results are given in Table 1. 
Summary and Conclusions 
Based on averages of the data obtained during 
two trials: 
1. The initial cost of steers was 18 per cent greater. 
2. Amounts of feed consumed were nearly equal 
for the six-month feeding period. 
3. Steers gained approximately 12 per cent faster 
and required 10 per cent less feed per 100 pounds of 
*Corresponds to present u. S. Choice. 
TABLE 1 -- STEERS AND HEIFERS COMPARED FULL 
FEDmDRY LOT 
(Avg. of 2 Trials) 
Number Animals 
Number Days 
Initial Weight (lb.) 
Final Weight (lb.) 
Total Gain (lb.) 
Average Daily Gain (lb.) 
Average Total Feed Consumed: 
Shelled Corn (bu.) 
Protein Concentrate (lb.) 
Alfalfa Hay (ton) 
Corn Silage (ton) 
Average Daily Feed Consumed: 
Shelled Corn (lb.) 
Protein Concentrate (lb.) 
Alfalfa Hay (lb.) 
Corn Silage (lb.) 
Feed Consumed Per Cwt. Grain: 
Shelled Corn (bu.) 
Protein Concentrate (lb.) 
Alfalfa Hay (lb.) 
Corn Silage (lb.) 
Shrink to Market (%) 
Dressing {%) . . 
Carcass Grade 
Initial Cost Per Cwt. ($) 
Selling Price Per Cwt. ($) 
LOti 
Steers 
16 
182 
359 
753 
394 
2.16 
26 
208 
.29 
.8 
7.99 
1.14 
3:20 
8.80 
. Lot 6 
Heifers 
17 
182.8 
357 
710 
353 
1.9.3 
26.1 
207 
.29 
.8 
7.98 
1.13 
3.17 
8.83 
6.6 7.4 
53 59 
148 164 
407 458 
l.9 1.8 
57.3 59.1 
Avg. Good High Good 
10.41 9.07 
10.62 10.50 
gain. They recorded 0.23 pound greater daily gain and 
required smaller amounts of corn (.8 bushel), protein 
concentrate (6 pounds), alfalfa hay (16 pounds) and 
corn silage (51 pounds) . 
4. Selling price was practically the same, being 
only 12 cents per hundred pounds in favor of steers. 
(In the first test, 168 days, heifers sold for a higher 
price by 25 cents per hundredweight. In the second 
test, 196 days, the heifers were fed longer than nec-
essary and sold for 50 cents per cwt. less than the 
steers.) 
5. Heifer carcasses were superior to steer carcasses, 
based on grade. Both groups, however, were within 
the grade of Good*. 
6. Heifers yielded 1.8 per cent more carcass beef 
than steers, attributable to their higher condition. 
7. The average margin above initial cost was $1.43 
and 21 cents per hundredweight for heifers and steers, 
respecti vel y. 
8. Heifers finished at light weights in this test 
were slightly superior, everything considered, to 
steers. 
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Part II 
LIMITED WINTER FEED FOLLOWED BY 
FULL FEED ON GRASS 
The cattle (Lots 1 and 6) used in Part I and the 
ones (Lots 3 and 7) used in Part II were alike at the 
beginning. They received different treatment, however, 
during the test. The cattle used in the experiment re-
ported in Part I were full fed and finished in 180 days. 
The cattle reported in Part II were handled as follows: 
Lot 3 (steers), during the 140 day wintering peri-
od, were fed Y.! as much concentrates as the steers in 
Lot 1, Part I, consumed while on full feed. They were 
then full fed on bluegrass pasture for 168 days. 
In like manner the amount of concentrates fed 
Lot 7 (heifers) was limited in winter to Y.! as much as 
the Lot 6, Part I heifers consumed on full feed. The 
heifers were then full fed on bluegrass pasture for 16S 
days. 
TABLE 2 -- STEERS VS. HEIFERS - WINTERING PHASE 
LIMITED GRAIN RATION AND ROUGHAGE 
Average of Two Years' Results 
Number of Animals 
Avg. No. of Days on Test 
Initial Weight (lb.) 
Final Weight (lb.) 
Total Gain (lb.) 
Average Daily Gain (lb.) 
Average Total Feed Consumed: 
Shelled Corn (bu.) 
Protein Concentrate (lb.) 
Alfalfa Hay (ton) 
Corn Silage (ton) 
Feed Consumed per hundred weight gain: 
Shelled Corn (bu.) 
Protein Concentrate (lb.) 
Alfalfa Hay (lb.) 
Corn Silage (lb.) 
Summary 
Lot 3 Lot 7 
Steers 
16 
154 
359 
607.6 
249.5 
1.6 
10 
80 
.29 
.9 
4 
32.4 
233 
718 
Heifers 
16 
154 
354 
606.1 
252.1 
1.6 
10.1 
80 
.31 
.9 
4 
31.6 
247 
705 
1. Approximately 10 bushels of shelled corn, 80 
pounds protein concentrate, 0.3 ton legume hay and 
0.9 ton of corn silage were required to winter both 
steers and heifers to make an average daily gain of 1.6 
pounds. 
2. Steers and heifers were equal in rate of gain 
and in feed efficiency, with 1.6 pounds average daily 
gain and 4 bushels shelled corn, 32 pounds protein 
concentrate, 240 pounds alfalfa hay and.711 pounds 
corn silage being required to produce a 100-pound 
gain. 
3. Although the heifers gained at the same rate 
as steers, they appeared to have more finish in the 
spring. 
The results secured when these cattle were full 
fed on bluegrass pasture are shown in Table 3. 
TABLE 3 -- STEERS VS. HEIFERS FULL FED GRAIN ON 
PASTURE 
Average of 2 Years' Results 
Average No. Day.s on Test 
Initial Weight (lb.) 
Final Weight (lb.) 
Total Grain (lb.) 
Avg. Daily Gain (lb . .) 
Avg. Total Feed Consumed: 
Lot 3 
Steers 
168 
604.3 
948.7 
344 
2.05 
Shelled Corn (bu.) 37.8 
Protein Concentrate (lb.) 309 
Bluegrass Pasture (days) 168 
Feed Consumed per Hundred Weight Gain: 
Shelled Corn (bu.) 11 
Protein Concentrate (lb.) 90 
Dressing Percentage 59.5 
Carcass Grade Choice 
Selling Price per Cwt. 14.45 
Lot 7 
Heifers 
168 
606.2 
881.1 
275 
1.64 
35.4 
290 
168 
12.9 
106 
60.25 
Choice 
12.62 
Table 3 does not show some of the important 
things observed throughout the test, for example the 
differences in condition at various times during the 
full feeding period on grass. These cattle were full fed 
for 169 days and were appraised several times during 
this period by commission men familiar with the mar-
kets. At 86 days, the heifers were appraised at 25 cents 
per hundred above the steers; at 112 days, at slightly 
less than the steers; and from that time on the advant-
age of the steers became progressively greater. 
Summary 
1. The heifers were fat enough after 86 days of 
full feeding to grade Good*, and were appraised at 25 
cents per hundred above steers and had sufficient finish 
to have been marketed at that time. 
2. This indicates that heifers will usually reach a 
desired grade or finish in less time than steers. 
3. Under the conditions of this test, however, 
where the cattle were fed for the same length of time 
the steers ha-d the following advantages: 
a. Faster gains by 25 per cent or 215 pound daily 
b. Greater efficiency in feed utilization (1.9 bush-
els less corn and 16 pounds less protein per 100 
pounds gain.) 
c. Higher selling price by 14.4 per cent. 
*Equivalent to present grade of Choice 
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Part III 
WINTERING AND GRAZING FOLLOWED 
BY FATTENING IN DRY LOT 
The fact was firmly established in Parts I and II 
of this bulletin that heifers fatten at younger ages and 
at lighter weights than steers. In those tests, the initial 
weights were the same for both steers and heifers. 
Cattle feeders, obviously, need not purchase steers and 
heifers of equal weight. The results secured in Parts I 
and II suggest, indirectly, that initial weight might 
have an important bearing upon whether steers or 
heifers should be used for a particular cattle feeding 
enterprise. The need for information on this point 
and on the extent to which roughage and pasture may 
be used to produce fat yearling cattle was responsible 
for the experiments reported in Part III. 
Objective 
The objective in this test was to compare steers 
with heifers, under a deferred fattening program 
wherein steers, at the outset, were considerably heav-
ier than heifers. 
Plan of Experiment 
One lot of steers and one of heifers were com-
pared in each of two tests conducted during consecu-
tive years according to the following general plan: 
A. Wintering -The cattle were wintered to pro-
duce from 1.0 to 1.2 pounds average daily gain, utiliz-
ing a ration of silage, legume hay and protein concen-
trate. 
B. Grazing the Following Summer-The 
steers and heifers grazed together for an average of 170 
days. 
C. Fattening At the end of the grazing season, 
both groups of cattle were full fed in dry lot until 
they would grade Good (new grade Choice) on foot. 
Cattle Used and Costs 
Native Hereford weanling calves of Good and 
Choice grade were secured for these tests from a com-
mercial herd in Missouri. The steer calves were 
dropped in January and February and the heifers in 
March and April. The average weights and initial costs 
of steers and heifers were, respectively, 577 and 462 
pounds and $26.50 and $24.30 per hundredweight. 
Quality and Kind of Feed 
Silage, legume hay, shelled corn and protein con-
centrate were fed during the first winter. The silage 
was made from corn that would have yielded 35 and 
50 bushels, respectively, in 1947 and 1948. The silage 
was of poor quality in 1947 and of medium quality in 
1948 because the corn was too mature when harvested. 
The hay in 1947 was Korean lespedeza of poor quality. 
Red clover hay of good quality was fed in 1948. The 
protein concentrate in both tests was 41 per cent pro-
tein soybean oil meal. The pastures furnished were of 
several species, including wheat for early grazing, fol-
lowed in turn by bluegrass-white clover-lespedeza 
mixture or lespedeza. 
The concentrates fed in dry lot after the grazing 
season consisted of No.2 and No.3 shelled yellow 
corn, 41 percent protein new process soybean oil meal 
and legume hay (red clover of good quality in the first 
trial and medium to good quality Korean lespedeza 
in the second trial). 
Rations and Management 
In the first test during the first winter the ration 
was corn silage and Korean lespedeza hay at the be-
ginning. The cattle did not gain satisfactorily, how-
ever, because the feeds were of low quality. The corn 
was too mature when ensiled and the hay improperly 
cured. Soybean meal, therefore, was added to the 
ration at the rate of 1 pound daily per head. During 
the same period of the second test, corn silage, red 
clover hay and soybean oil meal were the ration from 
the beginning. Hay was fed at the rate of 1 pound 
daily per 100 pounds of live weight. In both tests 
when soybean oil meal was fed it was supplied at the 
rate of 1 pound daily per head. A mineral mixture of 
steamed bone meal, ground limestone, and salt, equal 
parts by weight, was furnished at all times. After the 
first winter period, all cattle grazed together on com-
parable pastures until October 1; after that, all were 
full fed a standard fattening ration in dry lot until fin-
ished. Cattle were graded on foot and in the carcass at 
the conclusion of each test. 
The data are in Table 4. 
Summary 
A. Wintering Phase, 140 Days. 
1. Steers gained faster than heifers by 0.2 pound 
daily, i.e., 1.2 pound against 1.0 pounds. 
2. Steers consumed more feed than heifers by .3 
ton silage and .06 ton hay. Average total amounts re-
quired per head of steers and heifers of corn silage 
and hay were respectively 1.5 tons and 1.2 tons silage, 
.47 and .41 ton legume hay. 
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TABLE 4 -- FEEDS USED AND GAINS MADE BY STEERS AND HEIFERS USING MAXIMUM AMOUNTS OF ROUGHAGE AND 
PASTURE AND MINIMUM AMOUNTS OF GRAIN 
(Avg. 2 years' Results) 
Avg. weight and gain in 
Feed Consumed Feed Consumed pounds 
(Avg. per head) Per Cwt. Gain Steers Heifers 
Periods Rations Steers Heifers Steers Heifers Toial r>aily ToEiI naily 
Winter Corn Silage 1.5 ton 1.2 ton 1753 lb. 1676 lb. 
140 days Soybean Meal 100.0 lb. 100.0 lb. 60 lb. 71 lb. 167 1.19 140 1.0 
Legume Hal .47 ton .41 ton 562 lb. 596 lb. 
Grazing Pasture, Small 
170 days Grain, Blue- 5.7 mos. 5.7 mos. 225 1.3 209 1.2 
grass & Korean 
Lespedeza 
Fattening SheUed Corn 24.8 bu. 17.4 bu. 13.4 bu. 13.2 bu. 
Steers 84 Soybean Meal 88 lb. 59 lb. 48 lb. 45 lb. 185 2.20 132 1.89 
days; Heifers, Legume Hay .45 ton .35 ton 490 lb. 529 lb. 
70 days 
Number Head 
Days on Test* 
Avg. Initial Wt. (lb.) 
Avg. Final Wt. (lb.) 
Avg. Total Gain (lb.) 
Avg. Total Feed Consumed: 
Summary 
Steers 
16 
394 
577 
1154 
577 
Total lb. 577 
Heifers 
16** 
380 
462** 
938 
481 
481 
Shelled Corn (bu.) 24.8 17.4 
Soybean Oil Meal (lb.) 188 159 
Legume Hay (ton) .9 .8 
Corn Silage (ton) 1.5 1.2 
Pasture (mos.) 5.7 5.7 
Carcass Grade Low Good High Commercial 
Dressing % 59.6 59.0 
Initial Cost Per Cwt. ($) 26.50 24.30 
Selling Price Per Cwt. ($) 26.25 23.38 
• Cattle were sold when a committee from the Animal Husbandry Department considered them fat enough to grade Good. 
** One heifer sold at the end of winter (2nd trial) because of pregnancy, causing a difference in initial weight at beginning of 
grazing season. 
3. The amounts of feed required per 100 pounds 
of gain were about the same, i.e. , steers and heifers 
required respectively the following average amounts 
of feed (pounds) per 100 pounds gain : 
Corn silage 
Legume hay 
Protein concentrate 
B. Grazing'Phase, 170 Days 
Steers 
1753 
562 
60 
Heifers 
1676 
596 
71 
1. Steers gained faster than heifers by .1 pound 
daily, i.e., 1.3 against 1.2 ; this amounted to a difference 
of 16 pounds for the grazing season, 225 against 209 
pounds. 
2. There was no way to determine the amounts 
of pasture consumed by each group. However, the 
steers probably ate more pasture than did the heifers. 
C. Fattening Phase 
Fattening in dry lot was deemed essential in order 
to raise the grade of the cattle, with a resulting.in-
crease in selling price, thus making it possible to mar-
ket the gains made the first winter and the pasture 
gains to greater advantage. 
1. Steers consumed more feed than heifers, attri-
butable, partially, to a 14-day longer feeding period 
and greater weight at the outset. The difference 
amounted to 7.4 bushels shelled corn, 40 pounds soy-
bean meal and 200 pounds hay. 
2. The amounts of feed required per 100 pounds 
gain were approximately the same. 
3. The carcasses of the steers were ;.'3 grade above 
the heifers, i.e. , low good vs. top commercial. 
4. Steers sold for $2.87 more per hundred than 
heifers. In one test, heifers were marketed 4 weeks 
prior to the steers. During this time, the market ad-
vanced sharply (not normal for the period) and thus 
the price difference in favor of the steers perhaps 
should not be unduly emphasized. The carcasses of 
steers had more marbling and a more desirable con-
formation. 
5. The amounts of corn required to fatten the cat-
tle under the management practices outlined were re-
latively small, 24.8 bushels and 17.4 bushels of corn 
respectively by steers and heifers. 
6. One of the purposes of this test was to deter-
mine how extensively roughage and pasture could be 
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used to produce fat yearling steers and heifers. The 
total gain required to finish each group and the per-
centages made by periods are reported in Table 5. 
TABLE 5 -- PERCENTAGE OF TOTAL GAIN MADE FROM 
ROUGHAGE AND PASTURE 
Gain by Periods 
Winter, 140 days 
Grazing, 170 days 
Total 
Average Total Gain of 
Steers, 577 lbs. Heifers, 462 lbs. 
Pounds 
167 
225 
m 
Percentage Percentage 
of of 
Total Pounds Total 
29 140 29 
39 209 43.5 
~ m 'T2:5" 
Steers made 68 per cent and heifers 72.5 per cent 
of their total gain from winter roughage and pasture. 
Pasture was of good quality and abundant in amount 
except from June 3 to 20 in the first test when the 
pasture was somewhat dry due to shortage of moisture 
~nd from June 7 to late July during the second test. 
During this latter period, cattle only maintained their 
weight. Obviously, the percentage of total gain made 
from roughage and pasture would otherwise have been 
greater. 
7. Neither difference in initial weight nor differ-
ence in sex affected the rate or economy of gain materi-
ally. 
8. Steers had the advantage over heifers, dollar-
wise, largely because of higher selling price and carcass 
grade. 
SUMMARY OF ALL TESTS 
The production of fat yearling steers and heifers 
from light weight calves was studied in each of three 
experiments and has been reported in detail in Parts I, 
II, and III. Cattle used in Part I were full fed in dry lot 
and marketed at 700 to 750 pounds weight. Cattle in 
Part II were wintered liberally (1.6 pounds daily gain) 
and then full fed concentrates on bluegrass pasture for 
168 days and marketed at 881 to 948 pounds. Cattle in 
Part III made medium rate winter gain (approximately 
one pound), grazed from April to October, and were 
then finished in dry lots. The steers used in the latter 
test were purposely heavier at the beginning than the 
heifers in order to study the effect of initial weight on 
performance. 
General Conclusions 
1. Heifers slightly excelled steers, everything con-
sidered, when both were full fed in dry lot during 
winter and marketed at light weights and Good* grade 
(Part I) . Twenty-six bushels of corn were required 
to finish the cattle. 
2. When heifers and steers were wintered liber-
*Equivalent to present Choice grade. 
ally and then full fed for 168 days on bluegrass pasture 
to Choice grade, steers had an advantage over heifers 
(Part II). Heifers did have the advantage, pricewise, 
over steers, however, when each group had been full 
fed for 86 days on pasture. From 45 to 47 bushels corn 
were used during the entire test. 
3. Neither sex nor difference in initial weight af-
fected significantly the rate and economy of gain of 
steers and heifers that were wintered, grazed one full 
season and then finished in dry lot to low Good and 
high Commercial grade (Part III). Steers gave greater 
net returns, dollarwise, than heifers. If equal amounts 
of money had been invested in both, the net returns 
would have been about equal. From 17 to 25 bushels 
of shelled corn were used. 
4. From 68 to 72 percent of the total gain required 
to finish yearling steers and heifers was made from 
roughage and pasture, materially reducing the grain 
required. 
5. Heifers seem best adapted to short feeding peri-
ods and marketing at light weights. 
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